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IP104] 'Macro'-method conditions are optimal for 
detection of low-level glycopeptide resistance 
in staphylococci 
A. Bolmstrom, A. Karlsson, P. Wong. A B  Biodisk, S o h ,  Sweden 
Low-level resistance to glycopeptides like vancomycin (VA) and 
teicoplanin (TP) in staphylococci (GISA, GISE) may have progres- 
sively developed before the first reports in the literature. The ability 
of current methods to accurately detect subtle decreases in suscepti- 
bility (1 to 3 dilutions) niust now be challenged and procedures 
revised to optimize the surveillance of glycopeptide resistance. We 
conducted 2 detailed study using Etest to investigate how media- 
Mueller-Hinton (MH), PDM, Isosensitest, DST, brain-heart infu- 
sion (BHI), M H  with 5% blood, M H  plus 2%, 4%, 10% NaCI-pH 
(6.0-8.0), inoculum (10' -10'" CFU/mL) and incubation (24-72 h) 
can influence the phenotypic expression of glycopeptide resistance. 
Eight GISA and GISE strains, and Staphylococcus aureus ATCC 29213 
and ATCC 43300 (MRSA) as susceptible controls were used in 
different experiments to determine MICs. Disk testing with 
European and NCCLS procedures was done simultaneously. Resist- 
ance selection through serial passaging and population analysis were 
also conducted. We found that detection of low-level resistance (1-3 
dilution increase), associated with resistance heterogeneity expressed 
at 10." to lo-", was more efficient under macromethod conditions. 
Dense inoculum (10' CFU/mL), rich media (BHI), hypertonicity 
(2% NaCI), 48-h incubation and careful examination of endpoints 
were important parameters. Disk tests were not efficient due to the 
poorly resolved gradient formed by high molecular weight 
,glycopeptides. Etest, a predefined and continuous gradient over 15 
MIC dilutions, detected GISA and GISE under macromethod condi- 
tions, without compromising the outcome of results with the suscep- 
tible control strain. 
v] Evaluation of MRSA-Screen, a simple anti-PBP 
2a slide latex agglutination kit, for the rapid 
detection of methicillin resistance in 
Staphylococcus aureus 
M. Cavassini', A. Wenger', K. Jaton', D.S. Blanc', J. Bille'. 'Institiit 
de Micro6iolo~ie, 'Division dr Mbdecine Prkventive Hospihzli?re, Centre 
Hospitalier Upjiuersitaire Vaudois, Lausanne, Switzerlntrd 
Objectives: To evaluate blindly a slide latex agglutination kit detect- 
ing incthicillin resistance in various Staphylocoictrs aurevs clinical 
isolates. 
Methods: Methicillin resistance in S. artreus (MRSA) is attributed 
to the production by the tnecA gene of PBP 2a, a penicillin-binding 
protein with a lower affinity to penicillins. We evaluated a new test, 
MRSA-Screen (Denka Seiken, Co., Ltd, Tokyo,Japan), consisting of 
a slide latex agglutination kit that detects PBP 2a with a monoclonal 
antibody. The test was blindly compared to two phenotypic methods 
(oxacillin disk diffusion test and oxacillin-salt agar screening test) and 
to the detection by P C R  of the mecA gene. A total of 200 S. aureirs 
clinical isolates were tested, 120 methicillin-susceptible S. aureus 
(MSSA) and 80 MRSA, defined by the absence or presence of the 
niecA gene, respectively. In order to have the broadest variety of 
strains, the selection of MRSA isolates was based on previous geno- 
typing by pulsed-field gel electrophoresis (PFGE) and previous 
phenotypic methods showing variable degrees of heterogeneous 
resistance to oxacillin. 
Results: MRSA-Screen $hawed a sensitivity of 100% and a speci- 
ficity of 99.2% compared to the oxacillin disk diffusion test (61.3%, 
96.7%) and to the oxacillin-salt agar screening test (98.8'%,, 98.3%). 
Thus, concordance between ntecA gene detection by I'CR and 
MRSA-Screen was observed with 199 of 200 kolates tested. 
Conclusions: The MRSA-Screen slide latex agglutination test is 
very accurate, reliable and fast. It classifies S. airrcrrs itolates as MliSA 
or MSSA 24-48 h before the recommended conventional antibiotic 
susceptibility tests. 
IP1061 Molecular typing of methicillin-resistant 
Staphylococcus aureus 
T.A. Wichelhaus, S .  Kern, B. Boeddinghaus, V Schafer, V Urade 
Medicaf Microbiolqy, CIniuersity Chic Fruiz@fitrf/M, Gercirariy 
Methicillin-resistant Staphylococcus aureus (MRSA) remains one of the 
most important pathogens and frequently causes outbreaks of infec- 
tions. In the context of epidemiologic investigations of nosocoinial 
infections, reliable and rapid MRSA-typing is of paramount impor- 
tance to assess the relatedness of isolates as well as to demonstrate the 
chain of infections and. consequently, to implement appropriate 
infection control measures. 
Objective: To evaluate the applicability of two genotypic finger- 
printing techniques for MRSA-typing. 
Methods: A total of 50 MRSA initial isolates obtained from the 
orthopedic clinic of the Frankfurt University hospital between 1993 
and 1997 were analyzed by two different molecular typing methods: 
pulsed-field gel electrophoresis (PFGE) of chromosomal DNA after 
SmaI digestion and polymerase chain reaction restriction fragment 
length polymorphism (PCR-RFLP) after NlaIII digestion of siinul- 
taneously amplified parts of the protein A gene and the hyprrvxi- 
able region adjacent to nrecA. 
Results: Typeability and reproducibility were proven for both 
methods. The efficiency of discrimination among the MRSA initial 
isolates decreased in the order PFGE, PCR-RFLP, which yielded 18 
and 12 different genotypes, respectively. Combination of two typing 
methods provided the best discrimination and allowed the identifi- 
cation of subtypes. The case of interpretation was found equal for 
PFGE and PCR-RFLP, whereas the case and rapidity of performance 
was better achieved with PCR-RFLE 
Conclusion: Among the methods tested, PFGE reveals the better 
discrimination of MRSA isolates. However, the PCR-based tech- 
nique PCR-KFLP is easier and more rapid to perforin and may 
therefore be useful in routine clinical epidemiologic investigation. 
Evaluation of modern agglutination tests for 
identification of methicillin-susceptible and 
methicillin-resistant Staphylococcus aureus 
T.A. Wichellhaus, S. Kern, K.P. Hunfeld, V. Schafer, V Brade 
Medical MicrobioloXy, University Chic Frawkjrrt /M, Gennany 
Objective: The performances of four commercially available 
second-generation agglutination tests and one fin-generation agglu- 
tination test were compared for their ability to differentiate between 
Staphylococcus airreirs and coagulase-negative staphylococci. 
Methods: A total of 181 inethicillin-resistant Staphylomccur aiircits 
(MRSA) first isolates, including 90 genotypically different and 15 
epidemic strains, 50 methicillin-susceptible Sfaphylococcirs atireits 
(MSSA) first isolates and 100 coagulase-negative staphylococci, were 
analyzed. The following agglutination tests have been compared: the 
second-generation tests Slidex Staph-Kit (bioMerieux), Pastorex 
Staph-Plus (Sanofi Diagnostics Pasteur), DrySpot Staphytect Plus 
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(Oxoid) and Staphaurex Plus (Murex Diagnostics), and the first- 
generation test Staphaurex (Murex Diagnostics). 
Results: The sensitivities and specificities of the tests, respectively, 
were as follows: Slidex Staph-Kit, 97.8% and 91.0%; Pastorex Staph- 
Plus, 98.7% and 93.0%; DrySpot Staphytect Plus, 99.5% and 90.0%; 
Staphaurex Plus, 98.7% and 92.0%; Staphaurex, 66.6% and 97.0%. 
There were no significant differences between the sensitivities and 
specificities of the four second-generation agglutination tests, and 
comparable sensitivities for either MRSA (n=181) or MSSA (n=50) 
could be demonstrated. However, the firct-generation agglutination 
kit performed poorly, especially on MRSA. 
Conclusions: The results demonstrate that the second-generation 
agglutination kits are reliable for the identification of both methi- 
cillin-susceptible and methicillin-resistant Staphylococcus aureus. 
PCR for mecA in coagulase-negative 
staphylococci susceptible to methicillin by 
NCCLS agar screening 
E. Rundler, R. Zbinden, V. Kaspar, G. Schrader, B. Berger-Bachi. 
Department of Medical Microbidon, University qf Zurich, Switzerland 
Objectives: PCR for detection of the m e d  gene provides a new 
gold standard to detect resistance to methicillin in staphylococci. 
Especially in coagulase-negative staphylococci (CNS), m e d  was 
reported to be found in isolates phenotypically susceptible to 
oxacillin. We investigated the rate of false methicillin-susceptible 
CNS as determined by NCCLS salt agar screen plate in comparison 
to PCR for mecA. 
Methods: During 3 months we tested 110 oxacillin disk-suscep- 
tible CNS strains isolated in our diagnostic laboratory from human 
specimens by the oxacillin salt agar tcreen plate. Testing was 
performed by the direct colony sucpension method according to the 
NCCLS using Mueller-Hinton agar base supplemented with 
4%NaCI and 6 mg/L oxacillin. Plates were incubated in ambient air 
at 35OC and read after 48 h. PCR was performed using primers 
corresponding to nucleotides (nt) 318-342 and nt 601-627 of the 
mecA gene. The PCR product wat 300 bp long. 
Results: Three (2.7%) of 110 oxacillin disk-susceptible isolates 
grew on the oxacillin salt agar screen plate, and P C R  for mecA was 
positive. Two of them had a disk zone of 16 mm with single colonies 
within the zone but one had a zone of 20 mm without colonies in 
it. The other 107 oxacillin disk-susceptible isolates did not grow on 
the salt agar screen plate, and PCR for mecA was negative. 
Conclusions: The salt agar screen plate performed according to 
the NCCLS predicted correctly the susceptibility to methicillin of 
our isolated CNS strains using PCR for mecA as gold standard. 
Comparison of oxacillin-supplemented AGV 
agar and Mueller-Hinton agar for detection of 
methicillin resistance in Staphylococcus aureus 
A. Dekhnitch, 0. Kretchikova, 0. Stetsiouk, S. Sekhine, L. 
Stratchounski. State Medical Academy, Smolensk, Russia 
Objectives: To evaluate the acceptability ofAGV agar, which is the 
susceptibility testing medium most widely used in Russia for the 
detection of resistance to niethicillin (oxacillin) in Staphylococcus anreus 
in comparison with Mueller-Hinton (MH) agar. 
Methods: A total of 94 MRSA strains double-checked by screen- 
ing on M H  agar were included in this study. All strains were screened 
for oxacillin resistance on AGV agar supplemented with 6 mg/L 
oxacillin and 4% NaC1. Inoculation, incubation and interpretation of 
results were done according to NCCLS ttandards. S. anreus ATCC 
29213 and ATCC 43300 were used as susceptible and resistant 
controls, respectively. For 13 strains, the m e d  gene was detected by 
PCR. 
Results: 23 (24.5%) and 15 (16%) MRSA strains failed to grow 
on AGV agar after 24 h and 48 h of incubation, respectively S. airreus 
ATCC 43300 and 5 (38.5%) other MRSA strains known to have the 
m e d  gene failed to grow on AGV screening plates after 24 h of incu- 
bation, and 1 (7.7%) mecA-positive strain did not grow after 48 h of 
incubation. 
Conclusions: Screening for MRSA on AGV agar seems to be an 
unsatisfactory method and should not be used as an alternative to 
Mueller-Hinton agar for detection of MRSA. 
[ml Clonal analysis of methicillin-resistant 
Staphylococcus aureus using AFLP versus 
pulsed-field gel electrophoresis 
A. Hoefnagels-Schuermans, W.E. Peetermans, P. Janssen, S. Van 
Lierde, J. Van Eldere, K U L - R e p  Institute, Inst. ojMicrobiology, 
Leirven, Bekium 
Objectives: To compare two genotypic typing systems, amplified 
fragment length polymorphism (AFLP) and macrorestriction analy- 
sis resolved by pulsed-field gel electrophoresis (PFGE), as epidemio- 
logic typing systems for methicillin-resistant Staphylococcus aureus 
(MRSA). 
Methods: Thirty-eight MRSA isolates were characterized by 
SmaI macrorestriction analysis and PFGE. Comparative analysis of 
PFGE patterns was performed using the Dice band-based similarity 
coefficient (SD). AFLP profiles were obtained by specific amplifica- 
tion of DNA restriction fragments after digestion by HindlII and 
TaqI. Banding patterns were analyzed using the Pearson correlation 
coefticient ( r ) .  Dendrograms were calculated by the unweighted pair- 
group method using average linkages (UPGMA) (Gel Compar soft- 
ware). 
Results: At a cut-off level for a SD of 60% and r of 80%, an over- 
all good concordance was found between the different clones, delin- 
eated by PFGE and AFLP Only two isolates were assigned to two 
different major clones by the two different techniques. Both tech- 
niques were comparable in performance, including typeability, repro- 
ducibility and discriminatory power. 
Conclusion: These data demonstrate that AFLP analysis is a 
useful alternative to PFGE in the epidemiologic typing of MRSA. 
As a technique, AFLP combines the performance of PFGE with 
more advanced automation, higher sample throughput, and superior 
data analysis and inter-laboratory comparison of data. 
ml Accuracy of the MRSA-screen latex 
agglutination test in the rapid detection of 
methicillin-resistant Sfaphylococcus aureus 
WB. van Leeuwen, C. van Pelt, A. Luijendijk, W.H.F. Goessens. 
Department Df Medical Microbiology and Infectious Diseases, Erasmrrs 
University Medical Center, Rotterdam, 7 l e  Mtherlands 
A commercially available slide agglutination test (MRSA-screen, 
Denka Seiken Co., Niigata, Japan) for the diagnosis of the methi- 
din-resistant Staphylococcus aureus PBP2 protein was evaluated by 
comparison with a m e d  gene PCR. All 91 genetically diverse 
MRSA strains tested were positive in the P C R  assay The MRSA 
screen failed to detect PBP2 in three strains (sensitivity=97%). These 
strains required special growth conditions and could not be tested on 
Mueller-Hinton agar (Oxoid) for the methicillin disk diffusion assay. 
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Both mcc,4 gene PCK as well as MRSA-screen displayed homolo- 
gous positive results for 10 methicillin-resistant Staphylococcus tyidrr- 
midis strains tested. hficrotoccrrs spp. (n= lo), Enterobacteriaceae 
(iz=lll), Str~ptococcnspneltmorriac (n=lO),  and Entrrorocclrs spp. ( r r =  10) 
demonstrated positive reactions with both mec=l gene PCR and 
MRSA screen (specificity= 100%). No false-positive results occur in 
the rriethicillin-susceptible Staphylococcus aurais collection (t i= 106). 
MKSE produce the same antigen and score positive in the latex test. 
Therefore, MRSA-screen should always be preceded by a determi- 
nation reaction to the genus level to rule out coagulase-negative 
isolates. In conclusion, the MRSA-screen latex test is suited for the 
routine laboratory setting due to its speed and excellent specificity 
and becauseit requires no special technical skills or equipment. 
m1 Clustering of epidemic methicillin-resistant 
Staphylococcus aureus (EMRSA) by pulsed- 
field gel electrophoresis (PFGE) 
S. Salmenlmna, E. Siren, J. Vuopio-Varkila, hktional Public Healrk, 
Institute, Hrljirzki, Finland 
Objectives: To study outbreak MRSA strains by pulsed-field gel 
electrophoresis (PFGE) analysis in order to identify common genetic 
traits linked to epidemic spread. 
Methods: Since 1991, 13 and 9 different MRSA strains have been 
identified as causing inter-hospital or local intra-hospital outbreaks in 
Finland, respectively The genotypes of these epidemic and outbreak 
MRSA strains (EMRSA and OMRSA, respectively) were compared 
to those of 50 sporadic MKSA strains by means of pulsed-field gel 
electrophoresis (PFGE). The cluster analysis was performed with the 
Taxotron software package. The MRSA strains were also analyzed for 
ribotype, phage type and antimicrobial susceptibility. 
Results: The pedigree analysis of PFGE patterns identified some 
EMRSA and OMRSA strains into separate clusters. This type of 
clustering dominated especially among niultiresistant strains. Only 
seldom were sporadic MRSA isolates found among these 'epidemic 
clusters'. 
Conclusion: The hypothesis concerning the existence of geno- 
types favorable for epidemic spread of MRSA is supported by clus- 
tering of E M M A  and OMRSA into specific groups. 
I PI 13 I Changing pattern of MRSA from nosocomial 
infections in Germany 
W. Witte, C. Cuny, C. Braulke. Robert Koch Insritute, IWrn@rode, 
Germairy 
Objectives: Study of changes in resistance phenotypes of MRSA 
and potsible explanations. 
Methods: Microbroth dilution for MICs; PCK demonstration of 
resictance determinants; typing by SniaI macrorestriction patterns and 
PCR-detected polymorphisms. 
Results: During the past 3 years a decrease in the frequency of 
multiresistant phenotypes in MRSA from German hospitals has been 
recorded (1996: GEN 85%; CIP 87%; ERY 83%; O T C  79%; 1997: 
GEN 55.2'X; CIP 94%); ERY 66.7'%; O T C  25.8%)). As deduced from 
molecular typing, this it not due to loss of resistance traits by previ- 
ously disseminated multiply-resistant MRSA but rather to the emer- 
gence of new clonal groups of MRSA. The 'Berlin' epidemic MRSA 
strain was isolated from 26 hospitals in 1997; 75% of these isolates 
still have the resistance pattern PEN, OXA, CIP (bla, m e d ,  grlA). An 
MRSA strain with nrrc,4 in the genetic background of phage group 
I1 strains (until now not methicillin retistant) was recorded in 10 
hospitals; its resistance pattern is PEN, CIP, EKY, CLI (hla, n r r ~ 4 ,  
crwiC) .  A third strain has n i e d  in the background ofphage group 1 
strains, exhibits the pattern PEN, OXA (Ma, niic4) and was reportcd 
from four hospitals. 
Conclusion: MRSA currently disseminated in Germany .ire lest 
frequently resictant to other antibiotics than to f3-l.ictmis and group 
I fluoroquinolones. 
m1 International study of PCR-based typing 
methods of methicillin-resistant 
Staph ylococcus aureus 
A. Deplano, A. Schuerenians, J. Van Eldere, M. Vmrechoutte, E 
Forey, J. Etienne, H. Grundmann, D. Jonas, G. Noordhoek, J. 
Dijkstra. A. van Uelkum, W. van Leeuwen, PTascios, N. Legakn, 
A. van der Zee, A. Berbmans, 11, Blanc, E Tenover, W. Witte, R. 
Cookson, M. Struelens. Belqinm awd Eimpr Stirdy Groirp O I I  
Epideerriioli~ical Afarkcrs, Unitwsity qf Bnrssels, Bc!qirrrii 
Objectives: To evaluate the performance and inter-laboratory 
reproducibility of three repeat-element I'CR methods fix typing 
MRSA. 
Methods: Fifty MRSA strains characterized by SniaI PFGE analy- 
sis were typed in 13 centers hy inter-1S256, 16-23s rDNA and 
KW3A P C R  using standard reagents and protocol, hut six different 
thermal cyclers. Performance was defined by reproducibility (K), 
discriminatory power (D) and agreement with PFGE. Inter-labora- 
tory reproducibility was assessed visually and using BioNumerics 
software. 
Results: Intra-strain pattern variation was observed between 
laboratories. Considering distinct types based on single band diffcr- 
ences, performance ranged between center by method: IS256 I ' (X ,  
R=20-100%, and D=96-99.6%; rDNA PCK, R=20-lll(l"%, 2nd 
D=73-81%; RW3A PCR, R=0-80%, and 1.)=82-9.1'C. The 
concordance of PCK type distribution with PFGE type distribution 
also varied between laboratories: 7G90% for 151756, 44-5700 k11- 
rDNA and 53-54% for RW3A analytis. Combination of IS256 ~ n d  
rDNA P C R  as performed in the most accuratc center Thowed 
R =  100% and D=100'?B, and YO'% concordance with I'FGE type. 
Conclusions: In some centers, IS256 and rDNA PCR achicved 
a performance similar to PFGE. However, these assays were not 
reproducible between centers using different thermocyclcr\. 
Im Virulence of multiresistant Staphylococcus 
aureus (MRSA) in comparison to methicillin- 
sensitive S. aureus (MSSA) in an alternative in 
vivo model 
A. Hartl', U. Miillmann', W. Witte'. 'Hans-Kridll htif iuc,Jrio,  
Su~itzrrlarrd; 'Robert Kuch Znstitrrtt., i+?rn{qerode, Gerrriarry 
Objective: To use the embryonated hen's egg to compare the viru- 
lence of genotypically defined MSSA (from human infectionc) and 
epidemic MRSA. 
Methods: The chick embryo was developed ar an  alternativc. 111 
vivo model for the evaluation of antimicrobial drugs in the basic 
screening to reduce the need for infected laboratory rodents. This 
model was used to investigate the virulence of MSSA (representative 
strains of major clonal groupc of  this species) and of MRSA (rcpre- 
sentatives of the six supraregional ditseminated, epidemic MllSA 
strains from Germany) with regard to killing the chick embryo. 
Additionally the efficiency of methicillin and ciprofloxacin in thr 
therapy of these infections was tested. 
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Results: The investigated six epidemic MRSA were revealed as 
highly virulent. The infections were more or less treatable by methi- 
cillin and resistant to ciprofloxacin. The MSSA strains were only 
weakly to moderately virulent in concentrations up to lo7 CFU/mL. 
Both ciprofloxacin and methicillin were efficient drugs in the ther- 
apy of the infections. 
Conclusions: In the embryonated hen’s egg model, epidemic 
MRSA have shown a stronger virulence than MSSA. 
m1 Frequency of isolation and antibiotic 
susceptibility of methicillin-resistant 
Staphylococcus ( M RS I strains 
B. Kawakka-Krochmal, J. Ruczkowska. Department of Microbiology, 
Wroclaw University of Medicine, Wroclaw, Poland 
Objectives: Monitoring of antibiotic susceptibility of S. aureus (SA) 
and coagulase-negative staphylococci (CNS) of MRS clinical strains. 
Methods: The study comprised 2857 Staphylococcus strains isolated 
between January 1996 and December 1997 from patients hospital- 
ized in 12 clinics. Antibiotic susceptibility and resistance to oxacillin 
(1 mg/disk) were evaluated by the disk diffusion method (NCCLS). 
Results: Among 1981 CNS and 876 SA strains, there were 622 
(31.4%) MR-CNS and 123 (14.0%) MRSA, respectively. MRSA 
isolated from various specimens showed high (83.5-89.6%) antibiotic 
resistance to erythromycin (E), gentamicin (GM) and doxycycline 
(D), moderate resistance (48.7%) to ciprofloxacin (Q) and low resis- 
tance (13.9%) to cotrimoxazole (SXT), while MR-CNS were highly 
resistant to E (83.5%) and SXT (87.0%), and moderately to resistant 
to D (67.0%). GM (58.0%) and Q (42.0%). MRSA isolated from 
urine were susceptible to nitrofurantoin (loo%), and less susceptible 
to noriloxacin (62.5%) and cotrimoxazole (50.0%); the susceptibili- 
ties of MR-CNS strains were 97.8%~, 34.6% and 29.6% respectively. 
Conclusions: MR-CNS versus MRSA were predominant 
(30.5% versus 13.7%), especially in urine (34.0%). All isolates were 
glycopeptide susceptible. SXT was active against 86.1% of MRSA, 
and Q against 51.3-58.0% of URS strains, and are alternative drugs 
for treatment. 
I P I  17 I Evaluation of combined vancomycin-cefpirome 
against gentamicin-resistant and gentamicin- 
susceptible methicillin-resistant 
Staphylococcus aureus (MRSA) 
A. Carricajo, C. Chassagnon, G. Aubert. Bacteriology hboratog 
Bellevue Hospital, Saint-Etienne, France 
Objectives: Determination of cefpironie (C) activity and evaluation 
of combined vancomycin-cefpirome (V-C) against MRSA. 
Methods: The MICs of B-lactams (agar supplemented with 0‘%, 
2% and 4% NaCI), vancomycin (V) and gentamicin (G) were deter- 
mined against 72 strains of MRSA ( m e d  gene positive): 46 G- 
susceptible (GS) MRSA and 26 G-resistant (GR) MRSA strains 
isolated from patients hospitalized in 1997. Using the killing-curve 
method (without and with 4% of NaCI), the activity of V and C, 
and that of combined V-C, were determined for one homogeneous 
GR-MRSA strain, one heterogeneous GR-MRSA strain and one 
heterogeneous GS-MRSA strain. 
Results: The MICso values of oxacillin with 0%, 2% and 4% NaCI 
were, respectively, 4, 32 and 32 mg/L for GS-MRSA and 256 mg/L 
for GR-MRSA. C was the most active B-lactam. The MICstr values 
of C were, respectively, 4, 8 and 8 mg/L for GS-MRSA and 64 mg/L 
for GR-MRSA studied with 0%, 2% and 4% NaC1. The following 
bactericidal effect (decrease 4 log of the inoculum) was observed: for 
the homogeneous GR-MRSA strain (V: 2XMIC=2 mg/L, and C: 
2XMIC=64 mg/L without NaCI), for the heterogeneous GR- 
MRSA strain ( V  4XMIC=4 mg/L, and C: 4XMIC=16 mg/L, 
without NaC1; and 2XMIC=32 mg/L with NaCl), for the hetero- 
geneous GS-MRSA strain (V: 4XMIC-4 mg/L, and C: 
8XMIC=32 mg/L without NaCI; and 2XMIC=32 mg/L with 
NaCI). A bactericidal and synergistic interaction with the V-C 
combination was observed at 24 h for the homogeneous GR-MRSA 
(V=l, C=32) without NaCI and for the heterogeneous GR-MRSA 
(V=l ,  C=4) with NaCl and a t  48 h for the heterogeneous GS- 
MRSA (V=4, C=8) with NaCl. 
Conclusion: C exhibited more rapid killing of MRSA strains 
than V alone. 
Ip1181 Nasal colonization of methicillin-resistant 
Staphylococcus aureus (MRSA) among 
smokers and workers in a cigarette factory 
R. Durmaz’, M.S. Tekerekoglu’, T. Kalcioglu’, 0. Ozturan’. 
’Department of Clinical Microbiology, ‘Department of Ofolqngology, 
I n o w  University, Faculty o f  Medicine, Malatya, Turkey 
Objectives: To determine the effects of smoking and tobacco on 
nasal carriage and colonization rates of MRSA. 
Methods: This study was performed on 368 healthy males aged 
between 30 and 40 years. The study group comprised 100 non- 
smokers (control group), 91 smokers, and 177 cigarette factory 
workers (42 smokers, 132 non-smokers). The subjects who used 
antibiotics in the last 15 days, and/or visited a hospital in the last 2 
months, and/or had acute/chronic respiratory diseases during the 
sampling time were excluded from the study. Quantitative cultures 
were done from the nasal swabs. After identification and determina- 
tion of colony counts, S. aureus strains were tested for methicillin 
resistance using the disk diffusion method outlined by the National 
Committee for Clinical Laboratory Standards (NCCLS). 
Results: The rates of nasal carriage of S. aureus were found to be 
30% in the control group, 33% in smokers, and 41% in cigarette 
factory workers. Colonization rates of S. aureus (>=SO0 CFU/mL 
were 43%, 63% and 85% for these groups, respectively. Increasing 
colonization rate was detected in accordance with the increasing 
number of cigarette consumed per day. While MRSA was only found 
in 3.3% of the 30 S. aureus strains isolated from the control group, its 
isolation rate was 20% in the 30 S. aureus isolates of the smokers, and 
33% in the 72 S. aureus isolates of the cigarette factory workers. 
Conclusions: Although the rates of nasal carriage of S. aureus 
differed insignificantly among the study groups, smoking and/or 
being in an environment with tobacco resulted in significantly 
increased colonization of the S. aureus and the rate of methicillin 
resistance among the S. aurew strains. 
Control of transmission of methicillin-resistant, 
Staphy/ococcus aweus 1MRSA) in intensive 
care units [ICUs): a 2-year trial of nasal 
mupirocin and body washing with 
chlorhexidine 
D. Govaerts’, F. Rost’, H. Strale’. 1. Ros’, J.L. Vincent’, C. 
NonhofP, B. Byl’, M.J. Struelens’. ’Hospital Infection Control Unit, 
’Intensivr Care Units, Erasme Hospital, ULB, Brussels, Belgium 
Objective: To determine the efficacy of a prevention protocol (PP) 
with mupirocin ointment and body washing with chlorhexidine, 
applied to all patients admitted to the ICU, m controlling MRSA 
transmission. 
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Methods: In addition to standard precautions and contact isola- 
tion precautions for MRSA-colonized patients, a 2-year cross-over 
study was set up in four ICUs with the exchange of the PP after 1 
year between two trial units (TUs) and two control units (CUs). The 
PP in the Tus consisted of mupirocin 2% ointment applied to the 
anterior narec (Bactroban, Smith Kline Beecham) three times a day 
and once-a-day whole body washing with chlorhexidine (Hibiscrub, 
Zeneca) during the stay in the ICU. 
Results: During the first year, before the units were exchanged, 
there was a 36% reduction in the nosoconiial/imported ratio (N11) 
in the TUs (TU: N/I ratio=0.86, versus CU: N/I ratio=1.34). 
During the second year after the units were exchanged, there was a 
55% reduction in N/I  ratio in the TUs (TU: N/I ratio=0.60, versus 
CU: N/I ratio=1.33). Overall, in the 2-year trial, the incidence of 
nosocomial MRSA acquisition in the TUs was significantly lower 
(0.76 versus 1.86/100 admissions; RR 0.41, CI 95). 
Incidence of methicillin-resistant coagulase- 
positive and coagulase-negative staphylococci 
in blood cultures 
A. Strouza-Koutsougera, I .  Dolapsaki, G. Ganteris, K. Masselou, 
G. Mitsakou, I). Milona-Petropoulou. Microbiolqy Laboratory and 
Natiowal Rubclla Reference Center, District General Hospital (f Athens, 
Athens, Greece 
Objectives: To investigate the antimicrobial resistance patterns of 
coagulase-positive and coagulase-negative staphylococci, isolated 
from blood cultures of bacterenlic inpatients. 
Methods: 102 and 190 isolates of Stapkylococcus aureus and 
coagulase-negative staphylococci from Aerobic plus/F and Lytic 
Anaerobic 1 O/F Bactec vials were examined for methicillin resistance 
in 1997 and 1998 respectively In 1997, 70.6% of vials grew coagu- 
lase-negative qtaphylococci and 29.4% of vials grew coagulase-posi- 
tive staphylococci versus 84.2%) and 15.8% in 1998, respectively. 
Results: In 1997, 67% of isolates of Staphylococcur aureus were 
methicillin resistant versus 62.5% in 1998. In 1997, 36% of isolates 
of coagulase-negative staphylococci were methicillin resistant versus 
63.3% in 1998. An increase in methicillin resistance among these 
isolates was observed in 1998. 
Conclusions: This increase in methicillin resistance of 
Stapkyloroccus epidermidis may pose therapeutic problems, and contin- 
uous monitoring of the antibiotic resistance patterns is required 
locally. 
1-1 Epidemiologic analysis of methicillin-resistant 
Staphylococcus aureus in Thailand 
S. Wongwanich', P. Tishyadhigama', T. Ohta', H. Hayashi'. 
'National Imfiture .f Health, Nuntkaburi, Thailand; 'University cf 
Tsukuba, Tsukuba, Japan 
Objectives: To investigate the geographic distribution of 65 clinical 
isolates of niethicillin-resistant Sfq&ylococcus auretis (MRSA) recov- 
ered from seven hospitals in Thailand. 
Methods: The presence of the merA gene in MRSA was deter- 
mined by specific PCR with the use of primers 5'- 
GTAGTTGTCGGGTTTGGT-3' and 5' 
-CGTATCATCTTGTACCCA-3'. Chromosomal DNA restriction 
analysis with SinaI was resolved by pulsed-field gel electrophoresis 
(PFGE) compared with antibiotype analysis and phage type analysis. 
Results: All strains carried the niecA gene. They all were resistant 
to penicillin, oxacillin and amoxycillin/clavulanic acid, and variably 
resictant to erythromycin, co-trimoxazole, chloraniphenicol, clin- 
damycin, cephalothin, ofloxacin and gentamicin; all isolates were 
susceptible to vancomycin. Ten major PFGE patterns designated as 
types A, U, C, D, E, F, G, H,  I and J, and nine subtypes Al ,  A2, A3, 
A4, B1, E l ,  E2, F1 and F2 were identified. Types E and A4 were 
found in five different studied areas hundreds of kilometers apart. 
Phage typing showed even greater variability; 52 isolates belonged to 
24 different phage types, and 13 isolates were non-typeable. 
Conclusions: The clarity and polymorphism of the PFGE 
patterns enabled us to discriminate between isolates which could not 
be differentiated by antibiogram or phage type analysis. 
Sensitivity to mupirocin of methicillin-resistant 
Staphylococcus aureus (MRSA) from colonized 
or infected patients in Austria 
A.Grisold', U. Eibel', G. Feierl', M. Gollner', E. Ihghofer', B. 
Sixl', K. Prein', Th. Fiirpafi2, Ch. Aspock', I.Hend', E. March'. 
'Iustitirte of Hygieue, Graz, 'Instifitre .f Patltology, Lcobew, 'AKH,  
Viema.  Austria 
Objectives: Mupirocin is widely used to eradicate nasal carriage of 
MRSA. The aim of the following study was to determine the 
mupirocin resistance and detect related strains by pulsed-field gel 
electrophoresis (PFGE). 
Methods: All of 362 strains investigated were isolated during a 
period of 2 years from patients colonized or infected by MKSA. 
Resistance to oxacilliii, fusidic acid, tetracycline, trmiethoprim/ 
sulfamethoxazole, ciprofloxacin, erythromycin, clindaniycin, rifam- 
picin, vanconiycin and mupirocin was determined by the disk diffu- 
sion test and testing for minimal inhibltory concentrations (MIC) 
by Etest and automated susceptibility testing (VITEK ayateni). 
Mupirocin-resistant strains were further differentiated by PFGE. 
Results: Five (1.4%)) of the 362 tested MRSA strains showed resis- 
tance to mupirocin with MICs 1024 nig/L. O f  the MRSA strainc, 
98.3% were resistant to ciprofloxacin, 65.7% to erythromycin, 38.1% 
to clindaiiiycin, 26.8% to tetracycline and 23.8% to trimethoprim/ 
sulfamethoxazole. Resistance to rifampicin and fusidic acid was 
conciderably less, at 2.8%. All isolates were sensitive to vancomycin. 
PFGE detected two different clusters without apparent relationship 
between the afflicted patients or hospitals. 
Conclusions: Resistance to mupirocin, although rare, should be 
tested routinely, to detect as early as possible the occurrence of 
mupirocin-resistant clusters. 
m1 Molecular epidemiology and antimicrobial 
susceptibility of methicillin-resistant 
Staphylococcus aureus (MRSA) in Belgian 
hospitals: 1992-97 
R. De Ryck', A. Deplano', C. Nonhoff', U. Jans', C. Suetens'. 
M.J. Struelens'. 'Department .f Microbiolqpy, Hipita1 Erasme, 
Urriversitb Libre dc Bruxelles, Brussels, Be[yiunl, 'Scientific Iustitrrtc cf 
Public He&-Louis Pasteur, Brussels, Behium and '.'Groupernent pour Ic2 
Dipisra'qe, I'Etude et la Pr6uerrtion des Infeitions HorpitaliZres 
(GDEPZH-GOSPZZJ, Beigium 
Objectives: In 1997, as part of the national MRSA surveillance 
system, the clonal distribution and the antimicrobial susceptibillty of 
MRSAs were examined and compared with the surveys of 1992 and 
1995. 
Methods: 356 MRSA strains were confirmed by multiplex L'CR 
detection of the N I I ~  and niecA genes. The MICs of 20 antimicrobials 
were determined by agar dilution. Inter-IS256 spacer length poly- 
morphivn I'CR and SniaI PFGE typing were done on 356 and 40 
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strains respectively, and analyzed with GelCompar and BioNumerics 
software. P C R  profiles including a specific core pattern were classi- 
fied into clonal groups. 
Results: PCR typing showed 80% concordance with PFGE 
typing. Epidemic clone 1 decreased in proportion from 87% in 1992 
to 65% in 1995 and 44% in 1997. Clones 2 and 3 increased from 15% 
to 36% and from 5% to 7% respectively between 1995 and 1997. 
Clone 1 was found in the whole country, as shown from 1992. Clone 
2, which appeared in 1995 in western Belgium, was present in all 
regions in 1997, whereas clone 3 remained restricted to northern 
Belgium. Due to the increasing frequency of clone 2 and 3 strains, 
the proportion of MRSA strains resistant to aniinoglycosides, 
rifampin and macrolides-lincosamides decreased. In 1997, high-level 
resistance to mupirocin emerged in clone 1 strains in seven hospitals 
(2.5% of all strains). 
Conclusions: Rapid changes in prevalence and geographic diffu- 
sion of epidemic MRSA clones, leading to shifts in resistance 
patterns, has occurred in Belgium during recent years in spite of 
increased control efforts. 
lm1 improvement of methicillin susceptibility 
testing methods for Staphylococcus aureus in 
Belgian hospitals: 1991-97 
0. Denis, M.J. Struelens', B. Jam2. 'Miirobiol~~qy Department, Hdpital 
Erasme ULB; 'Scient$i lnstitrrtc qf Public Health, Brussels; 
', 'Groupement pour le Dipistap, I'Efude et la Prlvrnfion des Infections 
Hospitalihes (CDEPIH- GOSPIZ), Bekium 
Objectives: To assess the reliability of methods used in Belgian 
hospital laboratories for detection of methicillin-resistant S. aureus 
(MRSA) a survey was conducted in 1997 and compared to data 
collected in 1991 and 1995. 
Methods and results: A questionnaire was mailed to all hospital 
laboratories (n=200) about methods for oxacillin and mupirocin 
susceptibility testing of S. aureus: 114 (57%) laboratories responded. 
Disk diffusion was used by 74% in 1997 versus 91% in 1991 and 88% 
in 1995. The oxacillin agar screen was increasingly used 48% in 1997 
versus 9% in 1991 and 27% in 1995. Combinations ofmethods were 
reported by 39% versus 9% in 1991 and 29% in 1995. Automated 
systems were employed in 1997 by 20% of laboratories versus 8% in 
1991 and 21% in 1995. Oflaboratories performing the disk diffusion 
test, only 24 (29%) strictly followcd NCCLS recommendations. This 
figure was 14 (2%) for those using the oxacillin agar screen method. 
For both methods, a diversity of temperatures (35OC) and/or dura- 
tions (<24 h) of incubation accounted for most departures from 
NCCLS test conditions. Despite the frequent use of mupirocin for 
decontamination MRSA carriers (74% of hospitals in 1995), only 
34% of laboratories monitored mupirocin resistance in 1997. 
Conclusions: During the 1990s, Belgian laboratories used a wide 
variety of systems for MRSA detection. The oxacillin agar screen, 
which is the most accurate phenotypic technique, was increasingly 
used. Further improvement in standardization is desirable to support 
therapy and control MRSA infection. 
m1 Environmental survival of outbreak versus 
sporadic MRSA 
J.H.T. Wagenvoort, W. Sluijsmans, R.J.R. Penders, Atrium Medirch 
Ccntrum, Hecrlevr, The Netherlands 
Objectives: To determine whether epidemic (hospital-outbreak) 
MRSA strains are different in their environmental survival kinetics 
from non-epidemic (sporadic) MRSA strains. 
Patients, materials and methods: The strains were found in 
five clinically admitted adult patients unknowingly colonized by 
MRSA. The MRSA strains from patients 1 (phage type 111-29) and 
2 (111-215) sparked off extensive epidemics in our hospital. Contact 
tracing after detection of the MRSA in the patients 3 (untypeable), 
4 (2-69) and 5 (111-152) did not reveal any further hospital spread. 
Suspensions of MRSA containing approximately 10' CFU/mL were 
made in sterile PBS. One-inL samples of each suspension were tram- 
ferred to screw-top bottles and dried out in the hospital environment. 
Surviving MRSA bacteria were counted by culture at 2-8-week 
intervals. For each MRSA strain the ultimate day of viability was 
approximated. 
Results: The environmental survival patterns of the five MRSA 
strains showed qualitative and quantitative differences between the 
two epidemic and three non-epidemic MRSA strains. A gradual 
decline was noted for all strains, but the two epidemic strains survived 
in higher quantities (after 3 months about 1000-fold more) and for a 
longer period (about 1 year=321, but <382 days) versus the three 
non-epidemic strains (no. 3 => 287, no. 4=211, and no. 5=225 
days). 
Conclusions: All MRSA strains die off slowly, but epidemic 
strains survive longer and in higher quantities. Thus as dispersal by 
patients plus better survival are together good interacting conditions 
for a prolonged hospital stay, the standard of cleanliness of the hospi- 
tal must be kept at a high level. 
Ip126) Outbreak of mupirocin-resistant staphylococci 
in a Warsaw hospital due to both plasmid 
dissemination and clonal spread of several 
strains 
T. Leski, M. Gniadkowski, A. Skoczynska, K. Trzcinski, E 
Stefaniuk, W Hryniewicz. Sera G. Krcines Central Research 
Laborator): Warsaw, Poland 
Objectives: To reveal mechanisms of spread of the mupirocin-resis- 
tance phenotype among staphylococci in a large Warsaw hospital. 
Methods: Fifty-three mupirocin-resistant staphylococcal isolates 
were collected over a period of 15 months (1993-94) in a hospital in 
Warsaw. They were isolated from infections, carriers and the envi- 
ronment and identified as S. aureus (19 isolates) and four different 
CNS species. Mupirocin MICs were evaluated by the agar dilution 
method; susceptibility to 17 other antibiotics was tested by disk diffu- 
sion. Typing analysis was performed by RAPD and PFGE. Plasmid 
DNA fingerprints were obtained with three restriction enzymes. The 
m u p A  gene was detected by PCR, and DNA hybridization was used 
to study polymorphism of the niupA locus. Plasmid location of the 
mirpA gene was confirmed by the plasmid curing experiment. 
Results: Three different tnnpA gene polymorphs, responsible for 
the high-level mupirocin-resistance, were found in the analyzed 
collection. One of these was present in all S. aureus and a majority of 
CNS. It was located on a specific plasmid that must have been trans- 
mitted between strains of the same or different species. A single S. 
aiireus and four different S. epidermidis strains were identified by typing 
as clonally spread. A group of 13 S. epidemidis strains contained 
isolates of both low (MuL) and high (MuH) level mupirocin-resis- 
tance phenotypes. The MuH isolates of this group were shown to 
express two mechanisms of resistance and they must have evolved 
from the original MuL strain by acquisition of a plasmid with the 
m n p A  gene. 
Conclusions: A high and incorrect use of mupirocin can lead 
quickly to emergence of mupirocin-resistant strains and their efficient 
spread by different mechanisms. 
A b s t r a c t s  119  
Iq Rapid selection of mupirocin-resistant 
Staphylococcus epidermidis after mupirocin 
prophylaxis in thoracic surgery 
J.H. Sloos', L. DiJkshoorn', S. Aarts', B. van Harsselaar', B. Stolk?. 
'Departinenr <$ Mfdical Mirrobioloyy, 'Department o f  Tlzoraric S u r p y ,  
Leiden (hiversity M > d i r a l  Crnter, h i d e n ,  T h e  Netherlands 
Objectives: To investigate the selection of mupirocin-resistant 
Sfapliylororcns qiderrrridis (MuRSE) in thoracic surgery patients using 
prophylactlc mupirocin ointment perioperatively. 
Methods: Prospectively, susceptibilities of S. epiderrwidis to 
mupirocin were investigated in 22 coronary bypass surgery patients 
using mupirocin ointment (2%) for 48 h perioperatively, and in Y8 
department employees. Patient cultures were taken 2 weeks (I) and 1 
day (11) before, and 6 days (Ill), 2 weeks (IV) and 4 weeks after, 
surgery (V). From nursing staff, medical staff and medical students a 
nose sample was taken once. The MICs of mupirocin (NCCLS) were 
determined for all S. epidcrniidis isolates. 
Results: The rate of MRSE in the patient group increased from 
1/38 in survey I, to 3/57 in survey 11, 27/37 in survey Ill, 31/33 i n  
survey IV, and 41 /46 in survey V. The numbers of these isolates in 
the nursing staff, medical staff and students were respectively 45/104, 
11/37 and 5/18. 
Conclusion: Colonization with mupirocin-resistant isolates of S. 
epidertnidis increased in time in patients using mupirocin ointment for 
48 h. Department employees who were expected to have frequent 
patient contacts were colonized with mupirocin-resistant isolates 
more heavily than employees with less frequent contacts 
Ip1281 Search for vancomycin-intermediate 
Staphylococcus aureus (VISA) in La Paz 
Hospital, Madrid, Spain 
P. Caiiipo, M.L. Giierri, A. Garcia-Perea. Deparfmenf ofMicro6io/o,q)~, 
'La Paz' Hospital, Madrid 
Introduction: Methicillin-resistant Staphylococcus aureus (MKSA) 
infections arc treated mainly with glycopeptide antibiotics. Low-level 
vancomycin retistance was recently described in clinical isolates of 
MRSA in Japan a id  the USA. 
Objectives: To determine the presence or absence of S. aiirens 
strains intermediately resistant to vanconiycin (VISA) in La Paz 
Hospital, Madrid, Spain. 
Materials and methods: To detect staphylococci with reduced 
susceptibility to vancomycin we studied 37 niethicillin-resistant coag- 
ulase-positive staphylococcal clinical isolates with CMI of 2 mg/L 
collected during 1997. Bacterial strains were grown in thioglycolate 
broth (Tec-Lain] S.A.) at 37°C. Identification was done by morphol- 
ogy of colonies, coagulase test and biochemical characteristics plus 
GPI system (bioMerieux Vitek, Inc). Overnight cultures of bacteria 
(lo" CFU/ml) were plated on Muller-Hinton agar plates containing 
4 mg/ ofvanconiycin and plates that were antibiotic-free. Plates were 
incubated at 37°C for 48 h and bacterial colonies were counted. 
Results: No isolates of VISA were obtained. 
Conclusions: The observations described in this study and the 
scarce literature on the existence of these strains suggest that 
decreased susceptibility to vancomycin is infrequent among current 
iiirthicilhn-resistaiit clinical isolates of Stapkylocciis aiireiis. 
Ip1291 Successful treatment of multiresistant 
staphylococcal and enterococcal infections 
with quinupristin-dalfopristin in patients with 
renal insufficiency and hepatic failure. Results 
of pharrnacokinetics in seven patients treated 
with an emergency protocol 
E. Miindlein', J. Torn$, V. Schwenger', E. Fritz', 0. Pasquier', 
W. Brittinge8, K. Andrassy'. 'Departnicnr o~~,fltrfcrnd Medicine 
Heidelbey, G'cvnzany; 'Department of Irrrcrrinl hfedicirzc ~ ~ e c k a ~ ~ c r i ~ i r n d ,  
Germany; -'Rhone Poukrrc Rorer, Colqrie, C k m a n y ;  "Rhonu Porrlcric 
Rorer, Paris, France 
Quinupristin-dalfopristin (Q-D) is a new parenteral antibiotic 
combination belonging to the ttreptogramin group, leading to an 
irrevertible inhibition of bacterial protein synthesis. The main 
metabolites are PIIA, glutathione and cystein derivative\ with persict- 
ing antibacterial activity. We report on teven patients with rcnal fail- 
ure suffering from life-threatening infections with inultiresistant S. 
cyidernridis (patient I), inultiresistant S. aweus (patients 2, 3, 4 and 7) 
and vanconiycin-resistant Enterococcirsfoccitrni (patients 5 and 6)  who 
were cured by treatment with Q-D over 10-34 days. Six patient! 
presented with moderate hepatic failure. Q-I> was administered at  a 
dose of 7.5 nig/kg q12h in five patientc and at a dose of 7.5 nig/kg 
q8h in two patients. Plasma trough levels of quinupristin, dalfoprtstin 
and its principal metabolites were obtained by HI'LC;. Additionally, 
plasma levels were measured before and after dialysis in patient 1. I n  
patient 6, additional plasma levels during hemodialycis were analyzed 
to evaluate the extracorporal elimination of Q-11. 
Results: Treatment lead to eradication of staphylococci/entero- 
cocci in six of seven patients and wa\ well tolcratcd. I n  the two 
patients with a Q-D dosage of 7.5 mg/kg q8h, myalgics without 
elevations of levels of creatinine kinase were observed. Trough and 






are shown in 
Conclusions: Qinupristin-dalfopristm can be rccomnlended for 
treatment of multiresistant Gram-positive cocci in end-stage renal 
disease even in the presence of moderate hepatic failure. With 'I dose 
of 7.5 mg/kg q12h and q8h no accumulation of either the parent 
drug or of its principal metabolites could be seen. The appearance of 
myalgies in two patientt might be a dosage-related phenomenon but 
could not he explained by our pharmacokinetic dat'i. 
Im Differential selection of quinolone resistance 
by new quinolones in rnethicillin-sensitive 
(MSSA) and -resistant (MRSA) Staphylococcus 
aureus 
F. Mzali, C. Nice, A. Dalhoff, P.M. Hawkey, Utrii~ersify of Lreds, 
Divisiotr i$Micro6ioh,qy, h e d s ,  UK 
Objectives: To determine if resistance occurs more frcquently wlth 
ciprofloxacin (CIP), trovafloxacin (TKV) or Bay 128039 (MOX). 
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Methods: Twenty-four MRSA and 24 MSSA strains from around 
the world were examined. All the clinical strains had a unique PFGE 
profile and were susceptible to CIP (MIC 0.2-0.3 mg/L). NCTC 
6571, 10442 and isogenic strains BB270 (mecA+) and BB255 (mecA- 
) were also studied. 
Results: The MICs of TRV and MOX for the clinical isolates 
were 10-20-fold lower than that of CIP (M1C.m: TRV 0.025 mg/L, 
MOX 0.05 mg/L). CIP-resistant S. anreus emerged after two steps. 
First-step mutants (FSM) appeared at 4XMIC of the parent strain at 
a frequency of 2.8-3.9X 10.’. Second-step mutants (SSM) showed a 
further increase in MIC (4 mg/L) at a frequency of 1.3X10-”. 
However, with TRV and MOX the FSM appeared at a frequency of 
2-7X10.’ and the mutation rate for acquisition of the SSM was 
10-11. Also, the rates of mutation to resistance did not depend on 
whether the parent strain was methicillin resistant. When the CIP- 
resistant SSM (MIC 4 mg/L) were tested against TRV and MOX, a 
slight increase of the TRV and MOX MICs was observed. 
Conclusions: This study is the first to use a large collection of 
fully quinolone-sensitive S. anrens strains and shows that in vitro 
selection of resistance to TRV and MOX results in a level of resis- 
tance which is still below the therapeutic levels of these drugs. It is 
thus unlikely that they will select resistance in fully quinolone- 
susceptible S. anreus when used clinically. 
Vancomycin-resistant enterococci 
m1 BBL crystal kits identify vancomycin-resistant 
Enterococcus faecium more accurately than 
API Strep systems 
J.M.T. Hamilton-Miller, S. Shah. Royal Free and University Collqe 
Medical School, London, UK 
Objectives: To compare BBL Crystal Rapid Gram Positive (RGP) 
and Gram Positive (GP) kits with API Rapid ID 32 Strep (API132) 
and 20 Strep (APIl20) for identification of vancomycin-resistant E.  
fuerium (VREf). 
Methods: Twenty-eight phenotypically different VREf clinical 
isolates identified by a reference laboratory were tested with the four 
kits. 
Results: API132 was correct for two strains (7%), misidentified 
11 (eight as E. casseliflavus (Ec)), was unhelpful for 13 (‘to genus’ or 
‘doubtful’, highest probability: E.  gallinamm 8, EE 3, Ec: 2), and 
‘unacceptable’ for two. API120 was correct for 16 strains (57%), 
misidentified 11 (10 as Ec) and was unhelpful for one. RG and GP 
kits correctly identified, respectively, 27 (96%) and 26 (93%) strains. 
Conclusions: BBL crystal systems were more reliable than the 
API kits for identifylng VREf. 
[Wl Detection of vancomycin resistance in 
enterococci with the Phoenix System 
J. Reuben, J. Hong, V. Towns, M. Votta, B. Rosenberger. Becton 
Dickinson Microbiology Systems, Sparks, M D ,  USA 
Objectives: To comparatively evaluate the prototype Phoenix 
System (BD Microbiology Systems), an automated ID/AST system 
under development, with the standard broth microdilution (SBM) 
procedure and vancomycin screen agar (VSA) in determining mini- 
mum inhibitory concentrations (MIC) of vancomycin. 
Methods: Frozen stock cultures of 175 enterococci (63 E.faecalis, 
69 E. jiecium and 43 Enterococrnr spp.) were tested. All strains were 
tested in parallel on the same day with a single standardized inocu- 
lum. VSA was tested per manufacturer’s recommendations. SBM was 
performed using PASCO (BD Microbiology Systems) microdilution 
panels. 
Results: The essential accord (EA) between Phoenix and SBM 
for all isolates was 96.6%, with three (1.7%) minor errors. There were 
no major or very major errors. All minor errors occurred with VanB 
phenotypes of E.faecalis. The mean time to results with Phoenix was 
6.5 h (4-15 h). VSA was positive for 15 VanC isolates (E. cassel@avus, 
E. pllinarum, E.Javescens), nine of which tested susceptible by SBM, 
and were excluded from VSA analysis. Results from SBM and 
Phoenix were compared to those from VSA, excluding the VanC 
isolates: 
Broth nlicrodilution (%) Phoenix (%) 
Sensitivity 99.8 99.8 
Specificity 100 97.3 
PPV 100 97.7 
NPV 98.7 98.6 
Conclusions: The Phoenix System is an accurate and rapid alter- 
native to overnight broth microdilution methods for the detection of 
vancomycin resistance in enterococci. The Phoenix System provides 
reliable vancomycin MIC results with a high level of concordance 
with SBM and VSA for the detection of VA resistance in VanA and 
VanB phenotypes. 
Molecular epidemiology of vancomycin- 
resistant Enterococcus faecium isolates from a 
hospital in Gdansk 
M. Kawalec’, K. Szczypa’, W. Hryniewicz’.’. ’Sera and I/accines 
Central Research Laboratory, ZNational REference Centerfor Antibioticr 
Susceptibility Tes t iq ,  Warsaw, Poland 
Objectives: To epidemiologically characterize 15 vancomycin-resis- 
tant E .  faecinm strains isolated in the Children’s Hematology Hospital 
in Gdansk in 1997/98 and sent for further studies to the National 
Reference Center for Antibiotic Susceptibility Testing. 
Methods: The strains were isolated from blood, urine, stool and 
environmental samples. MICs of nine antimicrobial agents were 
determined by the agar dilution method, RAPD patterns were 
obtained with AP7 and AP4 PCR primers, and plasmids were 
isolated and digested with EoRI  and Hind111 restriction endonucle- 
ases. PFGE analysis was performed for strains that were identical 
according to RAPD patterns. 
Results: Fourteen of the isolates were characterized as HLAR 
multidrug-resistant enterococci. All strains exhibited high-level resis- 
tance to vancomycin and teicoplanin, indicating the VanA pheno- 
type, which was then confirmed by PCR. The isolates represented 
three different types accordmg to RAPD and PFGE patterns, one of 
which was represented by 10 isolates (of at least three different 
subtypes). REAP (restriction endonuclease analysis of plasmids) 
showed that only five strains exhibited the same type of pattern (two 
subtypes) and all strains have one common bend. 
Conclusions: This suggested both spread of vanA genes among 
different strains and clonal spread of one resistant strain. 
